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MOTORIZED PROPULSION SYSTEM FOR A BED 

Background of the Invention 
5 This application claims benefit of U.S. Provisional Application Serial No. 

60/203,401, filed May 11, 2000, titled Motorized Propulsion System, and U.S. Provisional 
Application Serial No. 60/218,612, filed July 17, 2000, titled Motorized Propulsion System, 
the disclosures of which are expressly incorporated by reference herein. The disclosure of 
U.S. Patent Application Serial No. UNKNOWN, filed herewith, titled Motorized Traction 
10 Device for A Patient Support, to Hans on et al. .(Attorney docket No... .826-6.-^0500)-is^e^pre-s&ly 
incorporated by reference herein. 

=3 

This invention relates to patient supports, such as beds. More particularly, the 
present invention relates to devices for moving a patient support to assist caregivers in 
moving the patient support from one location in a care facility to another location in the care 
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! i5 facility. 

ru 



According to the present invention, a patient support apparatus is provided that 
is configured to support a patient. The patient support system includes a patient support 
including a bedframe and a mattress supported by the bedframe and a propulsion system. The 
13 propulsion system includes a propulsion device configured to contact the floor to power 

20 movement of the patient support and a coupler configured to pivotably and detachably couple 
the propulsion device to the bedframe of the patient support. 

According to another embodiment of the present invention, a propulsion 
system is provided that is configured to move a patient support. The propulsion system 
includes a propulsion device adapted to contact the floor to power movement of the patient 
25 support and a coupler configured to detachably couple the propulsion device to the patient 
support. The coupler includes a first member adapted to couple the patient support at first 
distance from the floor and a second member adapted to couple the patient support at a 
second distance from the floor that is greater than the first distance. 

According to another aspect of the present invention, a propulsion system is 
30 provided that is configured to move a patient support having a patient restraint board. The 
propulsion system includes a propulsion device configured to contact the floor to power 
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movement of the patient support and a coupler configured to couple the propulsion device to 
the patient support. The coupler is adapted to be coupled to the patient restraint board. 

According to another embodiment of the present invention, a propulsion 
system is provided that is configured to move a patient support having a bedframe and 
mattress supported by the bedframe. The propulsion system includes a propulsion device 
adapted to contact the floor to power movement of the patient support, a coupler configured 
to move between a coupled position coupling the propulsion device to the bedframe and an 
uncoupled device permitting movement of the propulsion device away from the bedframe, 
and a vertically extending handle coupled to the coupler and configured to move the coupler 
between the coupled and uncoupled positions. 

Additional features of the disclosure will become apparent to those skilled in 
the art upon consideration of the following detailed description when taken in conjunction 
with the accompanying drawings. 



Brief Description of the Drawings 

A detailed description particularly refers to the accompanying figures in 

which: 

Fig. 1 is a side elevation view of a preferred embodiment bed and a motorized 
propulsion system spaced apart from the bed showing the bed including a bedframe, a 
headboard coupled to the bedframe, a footboard coupled to the bedframe, and a pair of 
si derails coupled to the bedframe; 

Fig. 2 is a view similar to Fig. 1 showing the motorized propulsion system 
positioned for coupling a lower portion of to the bedframe and headboard; 

Fig. 3 is a view similar to Fig. 1 showing the motorized propulsion system 
coupled to the headboard and the lower portion of the bedframe; 

Fig 4 is a perspective view of the a portion of the bedframe and headboard (in 
phantom) and the motorized propulsion system of Fig. 1 showing the motorized propulsion 
system, with portion broken away, coupled to the bedframe and headboard; 

Fig. 5 is a side elevation view of the preferred embodiment bed and another 
motorized propulsion system coupled to the bed; 
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Fig. 6 is a perspective view of the motorized propulsion system of Fig. 5 
showing the motorized propulsion system including a housing, a handle in a titled position, a 
plurality of wheels, and a pair of hooks in a raised position; 

Fig. 7 is a view similar to Fig. 6 showing the handle moved forward to a 
substantially vertical position causing the pair hooks to move downwardly to a lowered 
position; 

Fig. 8 is a view similar to Fig. 6 showing a portion of the bedframe including a 
strut and the pair of hooks coupled to the strut after being moved to the lowered position; 

Fig. 9 is a view simiianto^Fig. 5, with^poitiorrGf the -b^d-broken-aw-ay-, 
showing one of the hooks moved to the lowered position coupled to the strut of the bedframe; 

Fig. 10 is a diagrammatic view of the motorized propulsion system of Fig. 5 
showing the motorized propulsion system including a linkage system coordinating movement 
of the hook between the raised position (shown in solid lines) and the lowered position 
(shown in phantom lines); 

Fig. 1 1 is a side elevation view of the, preferred embodiment bed and another 
embodiment motorized propulsion system coupled to the bed; 

Fig. 12 is a perspective view of the motorized propulsion system of Fig. 1 1 
showing the motorized propulsion system including a housing, a handle in a tilted position, a 
plurality of wheels, and a ball in a lowered position; 

Fig. 13 is a view similar to Fig. 12 showing the handle moved forward to a 
substantially vertical position causing the ball to move upwardly to a raised position; 

Fig. 14 is a view similar to Fig. 12 showing a portion of the bedframe 
including a strut and a socket coupled to the strut and the ball being positioned in the socket 
after being moved to the raised position; 

Fig. 15 is a view similar to Fig. 11, with portion of the bed broken away, 
showing the ball moved to the raised position in the socket of the bedframe; and 

Fig. 16 is a diagrammatic view of the motorized propulsion system of Fig. 11 
showing the motorized propulsion system including a linkage system providing movement of 
the ball between the lowered position (shown in solid lines) and the raised position (shown in 
phantom lines). 
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Detailed Description of the Drawings 

A patient support or bed 10 in accordance with a preferred embodiment of the 
present disclosure is shown in Fig 1. Bed 10 includes a bedframe 12, a mattress 14 
positioned on bedframe 12 to define a patient rest surface 16, a first patient restraint board or 
headboard 18 coupled to bedframe 12, a second patient restraint board or footboard 20 
coupled to bedframe 12, and a pair of third patient restraint boards or siderails 22 coupled to 
bedframe 12. A preferred embodiment propulsion system 24 is provided that couples to 
bedframe 12 and headboard 18, as shown in Figs. 3 and 4. Propulsion system 24 is provided 
to assist a caregiver in moving bed 10 between various rooms or locations in a care facility. 
According to the presently preferred embodiment, propulsion system 24 includes a propulsion 
device 26, a frame 28, and a coupling device or coupler 30 configured to couple frame 28 to 
headboard 18 and bedframe 12 so that a caregiver can couple and uncouple propulsion system 
24 to bed 10. 

Bed 10 includes a plurality of casters 32 that are normally in contact with floor 
33. A caregiver may move bed 10 by pushing on bedframe 12 so that casters 32 move along 
floor 33. When it is desirable to move bed 10 a substantial distance, propulsion system 24 is 
coupled to bed 10 to power bed 10 so that a caregiver does not need to provide all the force 
and energy necessary to move bed 10 between positions in the care facility. 

As shown in Fig. 1, bedframe 12 includes a base frame 34 to which casters 32 
are coupled, an intermediate frame 36 to which headboard 18, footboard 20, and siderails 22 
are coupled, and lift arms 38 supporting intermediate frame 36 above base frame 34 so that 
intermediate frame 36 may be raised and lowered. A description of a suitable mechanism for 
raising and lowering the intermediate frame is provided in U.S. Patent No. 4,559,655 to Peck 
filed August 11, 1982, the disclosure of which is expressly incorporated by reference herein. 

As shown in Fig. 4, base frame 34 includes a first longitudinal member 40, a 
second longitudinal member 42, and a strut 44 coupled to and extending between first and 
second longitudinal members 40, 42. Ends 48, 50 of first and second longitudinal members 
40, 42 include sockets 58, 60. 
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Bedframe 12 further includes an attachment strut 46 extending between ends 
48, 50 of respective first and second longitudinal members 40, 42. Attachment strut 46 
includes a notched bar 52 and a pair of collars 54, 56 attached to ends of notched bar 52. 
Collars 54, 56 are sized to fit around lower ends of sockets 58, 60. Notched bar 52 includes a 
pair of horizontal portions 85, 87, a pair of downwardly extending portions 89, 91, and a 
horizontal or hooked portion 93. 

As shown in Fig. 4, each caster 32 includes a bracket 62, a wheel 64 rotatably 
coupled to bracket 62, and a stem 66. Stem 66 extends up through respective collars 54, 56 
of attachment -strut 46 and sockets 58 60 -of -base frame 34 so that-coliars 54, 56 are 
positioned around the lower ends of sockets 58, 60 and rest on brackets 62 of casters 32. 
Thus, to couple attachment strut 46 to first and second longitudinal members 40, 42, casters 
32 are removed from bedframe 12, collars 54, 56 of attachment strut 46 are positioned around 
the lower ends of sockets 58, 60, and stems 66 are repositioned in sockets 58, 60. Thus, bed 
10 can be retrofitted with attachment strut 46 so that propulsion system 24 can be used to 
move bed 10 about a care facility. According to alternative embodiments, the attachment bar 
is bolted, welded, or otherwise coupled to the base frame. 

As shown in Fig. 4, frame 28 of propulsion system 24 includes a housing 68, a 
frame member 70 coupled to housing 68, and a pair of brackets 71 coupled to frame member 
70 and housing 68. Frame 28 further includes a handle 78 positioned in a pair of sockets 80 
coupled to brackets 71 as shown in Fig. 4. 

Propulsion device 24 includes a motor (not shown) positioned in housing 68, a 
motor controller (not shown), and a pair of drive wheels 72 coupled to frame 28 and the 
motor that provide the force and energy necessary to move bed 10 about the care facility. 
Propulsion system 24 further includes a pair of secondary wheels 74 coupled to brackets 71. 
According to alternative embodiments of the present disclosure, the motor controller may be 
fixed controller coupled to the handle, a hand-held pendant having control knobs, buttons, or 
switches, a joy stick, or any other suitable controller for controlling the speed and/or direction 
of the motor. 

Coupling device 30 includes a first pair of hooks 82 configured to couple to 
attachment strut 46 as shown in Figs. 3 and 4 and a second pair of hooks 84 coupled to handle 
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78 that are configured to couple to headboard 18 as shown in Figs. 3 and 4. First pair of 
hooks 82 are coupled to housing 68 by a truss 86 as shown in Fig. 4. Truss 86 includes first 
and second horizontal members 88, 90 bolted or otherwise fastened to housing 68, a third 
horizontal member 92 extending between first and second horizontal members 88, 90, first 
5 and second vertical members 94, 96 extending down from third horizontal member 92, and a 
fourth horizontal member 98 extending between first and second vertical members 94, 96. 

First pair of hooks 82 include a flat portion 110 welded or otherwise coupled 
to fourth horizontal member 98 and a curved portion 112 coupled to flat portion 1 10 that is 
configured to hook over booked portion 93 of jaotchedJbar 52. As shown in Fig. A , second 
10 pair of hooks 84 each include a base 1 14 slidably coupled to handle 78 and a hook member 
«p 116 coupled to base 114 and configured to hook over an upper edge 1 18 of headboard 18. 

l?% When propulsion system 24 is not coupled to bed 10 and handle 78 is in a 

i;^ tilted position, as shown in Fig. 1, propulsion system 24 is moved about a care facility from 

P one bed to another by rolling on drive wheels 72 and secondary wheels 74. When a caregiver 

.,15 desires to move bed 10 between positions in a care facility, propulsion system 24 is coupled 
to bed 10. To couple propulsion system 24 to bed 10, propulsion system 24 is positioned in 
K front of the head end of bed 10 as shown in Fig. 1. While handle 78 is in the tilted position, 

Q propulsion system 24 is rolled in direction 128 toward the head end of bed 10 so that flat 

portions 1 10 of first pair of hooks 82 contact notched bar 52 as shown in Fig. 2. Next, handle 
20 78 is pushed forward in direction 124 to a substantially vertical position, as shown in Fig. 3, 
and base 1 14 of second pair of hooks 84 is slid down handle 78 in direction 120 until hook 
members 116 are positioned over upper edge 118 of headboard 18. 

During rotation of handle 78, secondary wheels 74 are lifted from floor 33 as 
shown in Fig. 3. Second pair of hooks 84 maintain handle 78 and the remainder of 
25 propulsion system 24 in this position during use of propulsion system 24 to move bed 10 
about the care facility. 

To remove propulsion system 24 from bed 10, base 1 14 of second hooks 84 
are slid upwardly in direction 122 so that hook members 1 16 no longer hook upper edge 118 
so that handle 78 can be moved in direction 126 away from headboard 18 to the tilted 
30 position. Continued movement of handle 78 in direction 126 engages secondary wheels 74 

-6- 



8266-0592 



Express Mail No. EL592237361US 



with floor 33 to provide a pivot point to lift hooks 82 off of notched bar 52. Then, propulsion 
system 24 is pulled in direction 130 away from bed 10 as shown in Figs. 1 and 2. Propulsion 
device 24 can then be moved to another bed that needs to be moved or propulsion device 24 
may be placed in storage. 
5 According to the present disclosure, propulsion system 24 is used with a 

variety of bedframe configurations. An attachment strut for each of said bedframe 
configurations is provided onto which hooks 82 may be coupled. Each of said attachment 
struts is coupled to the base frame or other component of the bed in a position so that 
propulsion system 24 is aligned in such a position that secondary . hooks 84 are aligned to 
10 couple over the upper edge of the headboard of the respective bed. 

=. 3 For example, on a bedframe where the headboard is longitudinally displaced 

i!3 

further from the caster wheels, the attachment bar is configured to move the hooked portion 
of the attachment bar longitudinally further from the caster wheels so that second pair of 
□ hooks on the handle are positionable over the upper edge of said headboard. Thus, 
.f5 propulsion system 24 is configured to be used with any number of bedframe configurations so 
that propulsion system 24 is a universal device for use with many different beds. According to 
!'* alternative embodiments of the present disclosure, the propulsion system is configured to be 

rg coupled to the footboard of the bed, the lower edge of the headboard or footboard, or other 
r ~ components of the bedframe such as the intermediate frame. 

20 An alternative embodiment motorized propulsion system 224 is provided that 

couples to bedframe 10, as shown in Figs. 5, 8, and 9. Propulsion system 224 is provided to 
assist a caregiver in moving bed 10 between various rooms or locations in a care facility. 
Propulsion system 224 includes a propulsion device 226, a frame 228, and a coupling device 
or coupler 230 configured to couple the remainder of propulsion system 224 to bedframe 10 

25 so that a caregiver can couple and uncouple propulsion system 224 to bed 10. 

When it is desirable to move bed 10 a substantial distance, propulsion system 
224 is coupled to bed 10 to power bed 10 so that a caregiver does not need to provide all the 
force and energy necessary to move bed 10 between positions in the care facility. 

As shown in Fig. 8, base frame 34 includes an attachment strut 244 extending 

30 between ends 48, 50 of respective first and second longitudinal members 40, 42. An 
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alternative embodiment attachment strut 244' having a notch formed therein is shown in Figs. 
5 and 9. Coupling device 230 is lowered and raised to couple and uncouple to bedframe 10 
as shown in Figs. 6 and 8 and as will be discussed in greater detail below. 

Propulsion device 226 includes a motor (not shown), a motor controller (not 
5 shown), and a pair of drive wheels 254 coupled to frame 228 and the motor that provides the 
force and energy necessary to move bed 10 about the care facility. Propulsion system 224 
further includes a pair of secondary wheels 256 coupled to frame 228. According to 
alternative embodiments of the present disclosure, the motor controller may be a fixed 
controller coupled to the handle, a hand-held pendant having control knobs, buttons, or 

10 switches, a joy stick, or any other suitable controller for controlling the speed and/or direction 

□ 

of the motor. 

j a q As shown in Fig. 8 and diagrammatically in Fig. 10, frame 228 of propulsion 

system 224 includes a housing 250, a frame member 252 coupled to housing 250, and a pair 
□ of brackets 258, 260 coupled to frame member 252. Propulsion system 224 further includes a 

ru 

X5 linkage system 262 (shown diagrammatically in Fig. 10) including a handle 264 pivotably 
coupled to bracket 258, a first link 266 pivotably coupled to handle 264, and a second link 
h= 268 pivotably coupled to bracket 260 and first link 266. According to other alternative 

i B 
j! SS 

p embodiments, links having different dimensions are used so that the distance and direction of 

travel of the coupling devices are different for specific applications and geometries for the 

20 respective alternative embodiments. Furthermore, according to other alternative 

embodiments, more links are used to obtain different distances and directions of travel of the 
coupling devices for specific applications and geometries for the respective alternative 
embodiments. 

Coupling device 230 includes a pair of hooks 270 configured to couple to 
25 attachment strut 244, 244' as shown in Figs. 5, 8, and 9. Pair of hooks 270 are coupled to 

second link 268 as shown in Fig. 10. Pair of hooks 270 include a flat portion 272 welded or 
otherwise coupled to second link 268 and a curved portion 274 coupled to flat portion 272 
that is configured to hook over attachment strut 244, 244'. According to alternative 
embodiments, other coupling devices are used such as ball and socket arrangements, hitch 
30 pins, latches, and other coupling devices known to those of ordinary skill in the art. 
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When propulsion system 224 is not coupled to bed 10, propulsion system 224 
is moved about a care facility from one bed to another by rolling on drive wheels 254 and 
secondary wheels 256 when handle 264 is moved to a tilted position. When a caregiver 
desires to move bed 10 between positions in a care facility, propulsion system 224 is coupled 
5 to bed 10. To couple propulsion system 224 to bed 10, propulsion system 224 is positioned 
in front of the foot end of bed 10 as shown in Fig. 5. While handle 264 is in the tilted 
position, propulsion system 224 is rolled in direction 76 toward the foot end of bed 10 so that 
flat portions 272 of pair of hooks 270 contact attachment strut 244, 244'. Next, handle 264 is 
pushed forward in direction 277 to a substantially vertical position as shown mJ?igs„ 5 and 
10 10. 

1 3 During rotation of handle 264, hooks 270 drop from a raised position, as 

rn 

j'flj shown in Fig. 6, to a lowered position, as shown in Figs. 7 and 8, to secure attachment strut 
244, 244' in curved portion 274 of hooks 270. The movement of hooks 270 is coordinated 
□ with the movement of handle 264 through first and second links 266, 268. As handle 264 is 

ry 

15 rotated forward, first link 266 pushing a first leg 278 of second link 268 forward causing 

second link 268 to rotate in a clockwise direction. Because hooks 270 are coupled to a distal 

H* end of second link 268, they also rotate in a clockwise direction and move downwardly 

i « 
r «= 

p relative to floor 33. This downward movement positions hooks 270 over strut 244, 244' of 

i,t?s bedframe 10 to couple propulsion system 224 to bed 10. 

20 As shown in Fig. 10, propulsion system 224 further includes a latch system 

280 configured to secure handle 264 in the substantially vertical position. Latch system 280 
includes a latch 282 coupled to frame 228 that secures handle 264 in the substantially vertical 
position so that handle 264 cannot be moved to the titled position unless latch 282 is released. 
According to the presently preferred embodiment of the present invention, the latch is a 

25 spring-biased pin (not shown) that engages a hole or recess (not shown) formed in handle 
264. According to alternative embodiments of the present invention, other types of latches 
such as sliding bolts, hooks, ball detents, and other latch configurations known to those of 
ordinary skill in the art are used. 

Latch system 280 further includes a release 284 coupled to handle 264 and to 

30 latch 282 by a cable (not shown). To release latch 282, release 284 is moved to an unlatched 
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position so that the pin of latch 282 disengages handle 264 to permit handle 264 to be moved 
to the titled position. According to alternative embodiments, a button, lever, switch, or any 
other configuration of release known to those of ordinary skill in the art is used for the 
release. Furthermore, according to alternative embodiments, other releases coupled to other 
components of the propulsion system are used such as foot pedals, levers, buttons, or any 
other release mechanism known to those of ordinary skill in the art. 

To remove propulsion system 224 from bed 10, handle 264 is moved in 
direction 286 away from headboard 218 to the tilted position after release 284 unlatches latch 
282. First and second links 266, 268 cause hooks 270 tojaise as axesuLt of the movement of 
handle 264 in direction 286 so that propulsion system 224 is no longer coupled to bedframe 
12 of bed 10. Then, propulsion system 224 is pulled in direction 288 away from bed 10 as 
shown in Fig. 5. Propulsion device 224 can then be moved to another bed that needs to be 
moved or propulsion device 224 may be placed in storage. 

According to the present disclosure, propulsion system 224 is used with a 
variety of bedframe configurations. An attachment strut for each of said bedframe 
configurations is provided onto which hooks 270 may be coupled. Each of said attachment 
struts is coupled to the base frame or other component of the bed in a position so that 
propulsion system 224 is aligned in such a position hooks 270 are aligned to couple over the 
attachment strut of the respective bed. Thus, propulsion system 224 is configured to be used 
with any number of bedframe configurations so that propulsion system 224 is a universal 
device for use with many different beds. 

Another alternative embodiment motorized propulsion system 324 is provided 
that couples to bedframe 10, as shown in Figs. 11, 14, and 15. Propulsion system 324 is 
provided to assist a caregiver in moving bed 10 between various rooms or locations in a care 
facility. Propulsion system 324 includes a propulsion device 326, a frame 328, and a 
coupling device 330 configured to couple the remainder of propulsion system 324 to 
bedframe 10 so that a caregiver can couple and uncouple propulsion system 324 to bed 10. 
When it is desirable to move bed 10 a substantial distance, propulsion system 324 is coupled 
to bed 10 to power bed 10 so that a caregiver does not need to provide all the force and 
energy necessary to move bed 10 between positions in the care facility. 

-10- 
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As shown in Fig. 14, base frame 34 includes an alternative embodiment strut 

344 extending between ends 48, 50 of respective first and second longitudinal members 40, 
42. Another alternative embodiment strut 344' is shown in Figs. 11 and 15 that is coupled to 
first and second longitudinal members 40, 42 that extends outwardly. As shown in Fig. 14 
and 15, attachment struts 344, 344' each include a downwardly opening socket 345 coupled 
thereto. 

Propulsion device 326 includes a motor (not shown), a motor controller (not 
shown), and a pair of drive wheels 354 coupled to frame 328 and the motor that provides the 
f qi*g^ H.fftn ergy-nece-s s<*ry to -move -bed AO -about -the care -facility . Propul si on system 3 24 
further includes a pair of secondary wheels 356 coupled to frame 328. According to 
alternative embodiments of the present disclosure, the motor controller may be a fixed 
controller coupled to the handle, a hand-held pendant having control knobs, buttons, or 
switches, a joy stick, or any other suitable controller for controlling the speed and/or direction 
of the motor. 

As shown in Fig. 14 and diagrammatically in Fig. 16, frame 328 of propulsion 
system 324 includes a housing 350, a frame member 352 coupled to housing 350, and a pair 
of brackets 358, 360 coupled to frame member 352. Propulsion system 324 further includes a 
linkage system 362 (shown diagrammatically in Fig. 16) including a handle 364 pivotably 
coupled to bracket 358, a first link 366 pivotably coupled to handle 364, and a second link 
368 pivotably coupled to bracket 360 and first link 366. According to other alternative 
embodiments, links having different dimensions are used so that the distance and direction of 
travel of the coupling devices are different for specific applications and geometries for the 
respective alternative embodiment. Furthermore, according to other alternative embodiments, 
more links are used to obtain different distances and directions of travel of the coupling 
devices for specific applications and geometries for the respective alternative embodiments. 

Coupling device 330 includes a ball 370 configured to be received in socket 

345 of attachment strut 344, 344' as shown in Figs. 11, 14, and 15. Ball 370 is coupled to 
second link 368 as shown in Fig. 16. According to alternative embodiments, the ball is 
coupled to the attachment strut and the socket is a component on the propulsion device. 
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According to alternative embodiments, other coupling devices are used such as hooks, hitch 
pins, latches, and other coupling device known to those of ordinary skill in the art. 

When propulsion system 324 is not coupled to bed 10, propulsion system 324 
is moved about a care facility from one bed to another by rolling on drive wheels 354 and 
5 secondary wheels 356 when handle 364 is moved to a tilted position. When a caregiver 

desires to move bed 10 between positions in a care facility, propulsion system 324 is coupled 
to bed 10. To couple propulsion system 324 to bed 10, propulsion system 324 is positioned 
in front of the foot end of bed 10 as shown in Fig. 11. While handle 364 is in the tilted 
position, propulsion system 324 i s rolled .in direction 276 toward the foot end of bed 10 so 

10 that ball 370 is positioned under socket 345. Next, handle 364 is pushed forward in direction 
277 to a substantially vertical position as shown in Figs. 1 1 and 16. 

; * During rotation of handle 364, ball 370 raises from a lowered position, as 

shown in Fig. 12, to a raised position, as shown in Fig. 13, to position ball 370 in socket 345 

C3 of attachment strut 344, 344' as shown in Figs. 14 and 15. The movement of ball 370 is 

ru 

;A5 coordinated with the movement of handle 364 through first and second links 366, 368. As 

j'JJ handle 364 is rotated forward, first link 366 pushing on second link 368 causing it to rotate in 

a counterclockwise direction. Because ball 370 is coupled to a distal end of second link 368, 

1*3 it also rotates in a counterclockwise direction and moves upwardly relative to floor 33. This 

upward movement positions ball 370 in socket 345 of strut 344, 344' of bedframe 10 to 

20 couple propulsion system 324 to bed 10. 

Because of the ball and socket arrangement provided by ball 370 and socket 
345, bed 10 and propulsion system 324 are pivotably coupled. This coupling permits 
propulsion system 324 and bed 10 to pivot relative to one another when turning corners so 
that propulsion system 324 does not "shimmy" when turning. Furthermore, propulsion 

25 system 324 can move the foot end of bed 10 in transverse and longitudinal directions and 

directions therebetween depending on the relative position of propulsion system 324 relative 
to bed 10. In particular, because strut 344' extends away from bedframe 10, more clearance 
exists between bedframe 10 and propulsion system 324. This permits propulsion system 324 
to pivot a greater angle relative to bedframe 10 so that propulsion system 324 can push the 

30 foot end of bed 10 at angles perpendicular to the longitudinal axis of bed 10. 
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As shown in Fig. 16, propulsion system 324 further includes a latch system 
380 configured to secure handle 364 in the substantially vertical position. Latch system 380 
includes a latch 382 coupled to frame 328 that secures handle 364 in the substantially vertical 
position so that handle 364 cannot be moved to the titled position unless latch 382 is released. 
5 According to the presently preferred embodiment of the present invention, the latch is a 
spring-biased pin (not shown) that engages a hole or recess (not shown) formed in handle 
364. According to alternative embodiments of the present invention, other types of latches 
such as sliding bolts, hooks, ball detents, and other latch configurations known to those of 
ordinary skill i n Jhe art. are .used* 

10 Latch system 380 further includes a release 384 coupled to handle 364 and to 

□ 

latch 382 by a cable (not shown). To release latch 382, release 384 is moved to an unlatched 
.'Si position so that the pin of latch 382 disengages handle 364 to permit handle 364 to be moved 
to the titled position. According to alternative embodiments, a button, lever, switch, or any 

CO 

□ other configuration of release known to those of ordinary skill in the art is used for the 

ru 

]f5 release. Furthermore, according to alternative embodiments, other releases coupled to other 

; ! ~ components of the propulsion system are used such as foot pedals, levers, buttons, or any 

I s * other release mechanism known to those of ordinary skill in the art. 

To remove propulsion system 324 from bed 10, handle 364 is moved in 

|s " direction 286 away from headboard 218 to the tilted position after release 384 unlatches latch 

20 382. First and second links 366, 368 cause ball 370 to lower as a result of the movement of 
handle 364 in direction 386 so that propulsion system 324 is no longer coupled to bedframe 
12 of bed 10. Then, propulsion system 324 is pulled in direction 288 away from bed 10 as 
shown in Fig. 11. Propulsion device 324 can then be moved to another bed that needs to be 
moved or propulsion device 324 may be placed in storage. 

25 According to the present disclosure, propulsion system 324 is used with a 

variety of bedframe configurations. An attachment strut with a socket for each of said 
bedframe configurations is provided into which ball 370 may be positioned. Each of said 
attachment struts is coupled to the base frame or other component of the bed in a position so 
that propulsion system 324 is aligned in such a position that ball 370 is aligned to fit within 

30 the socket. Thus, propulsion system 324 is configured to be used with any number of 
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bedframe configurations so that propulsion system 324 is a universal device for use with 
many different beds. 

According to alternative embodiments of the present disclosure, an appropriate 
attachment strut 244, 244', 344, 344' is coupled to the foot end of bedframe 10. Thus, each 
propulsion system 224, 324 can also be coupled to the foot end of bedframe 10. 
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